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vBy(D^i t i^m 1 2B#Kttf, hyy:^y:^^z^ay(D^<t^mi 4R#Mfr 

> hyy7.yj:.^Zyay(D^<tiil(hl6\l^M'm. h 9>'7.7j^^->g ^'(T)^ < 

t'fc^isBtMif. Vyy:^y:r.^z/By(D^<tiim2ommm. >7>X7 
^^i^3y<r>0^<tiim2 2ltMlrf. V9y7.yx.'?z/By(D^<t^m2Am 
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^i^5i)^hi brnmn. m^mi omm^KmMTmmi:^>^j:< tiii'D<DMm. 

mJf«fem^ *3j:>e3)5^^8B#M<^M-e. Iff i L < J: -e 5 B#M-e. Jfjg 

7'7Xf-7i5^±lc#*?Hd:i,v!:i:i::j: >)|5^*t?§i.o ^^'^^f^> MJC, CD4 
*immMm^. -HflgcT^^y ^5'^-:^;^K#CmAb) (^J;tif. IilCD 1 4 (M02 
) > 
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^CD 1 1 b (Moi) . JjlCD 2 0 (B 1) . KCD 1 6 (SGS) ^XX/^ 
CDS (7PT3F9) mAb) !grfflv^i)^y a (mAb) 

CD 4' Tmm.'^^y'^y m^if. CD4'CD45RA* (5^ECD4'T|ffl 
m ^J:0''CD4'CD4 5 RO' (MTM) TM-i?-:/-b 7 h ^jJSffl'Cl: 
;g,o i:tt^>{i> ±ia<7)J:^ JcLTM-e^^ C D 4' c D 4 5 R A'ttc^miti; 
{iMtcf/LCD4 SROiitfr (UCHL 1) ^/t:CD4'CD4 5RO' 

T|fflmc7)m^ti;M{^^CD4 5 RAfji:# (2H4) *Mf-g>o 

D 8. tjLCD 1 4"TiAb, ttzltW.^J:^fji^. ^(D^ik. 7 JV:t V-fe^ >^ Vf-^ ^> 
r ^ h 3 > V J. - h ^k-V ^'ijL-^ >> ^ n 7* 'J y (Fi sher , Pi ttsburgh , PA) 
^ tfzim<^m2W.i^^m\^>:^yx^- --^-f Vyf hV- (Counter EPICS Elite 

(expand) ^ ;l ti}^-^^^ :b ^ M:^m^£^mmmx-i±^ T»^. -Am'mt 
m^imcD2 sfmt^n-r a > 

Ti,o 2 fflia^-ff Lv^i$m-e«L> ^ ^7 h U - — 

»7'n7^'-;vi£<lcKi> (lb 10 a) f -^2 H^ic:^?'^;:/ h t> -^^XSOfe 
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4. Tlffll^cT) h 7 ^ 7 y g > 

Sambrook^ (Molecular C1oning;A Laboratory Manual, 2nd Edition, Cold Spri 
ng Harbor Laboratory pressC1989))^ J; Z/^<D^<D^BMi-^^ ^ t Z> 

^M^jv^^'i'^ i5{i^*;g>o vYu^y^ }V7.^^ ^-ipi.xfrrjm^'O^ 

^w^i^7.Thx-%-hh-mz.-mm^^x\i^^^ %w\t. ^*mf5 

lf5^^A^^*3^t^«^;ov^T+^^c#m#^t^>ttTv^^ (;^ltc7)7tJ6Miller 
,A.D.a990)Blood 76:27]#fl^) „ ^oT, V ^ Ym\\ (9^9, PO 



1 1 - 5 0 5 4 1 £ 



jg^^-^^T'n hn — Current Protocols in Molecular Biology, Ausubel 
,F.M.^ (^) Greene Publishing Associates, C1989),Secti ons9. 10-9. 14^ j; ?7 

SM-CtiJ: <»^tLTv>:|,PL J . PZIP. PWE^ J: C/PEM5i)^^^^o If 

WO93/25234i3j;?JWO94/06920 #M) o ^Jx. }f\ ^ > n 

;v;;?. (7)env^ y/^^^ K^^^ ( Roux^ C1989)PNAS 86: 9079-9083 ; 3u1an^ (1 

992)3 .Gen . Vi rol 73 : 3251-3255 ; ^ J; OfGoud^ (1983)Vi rology 163 : 251-254) ; 

^(1991)3. Biol .Chem. 266: 14143-14146) ci t ^^t^o ^^it. ^ y^-^^Mt tz 

:$:^^(7)^#fie,^*jfeiii-e{i, mi^mmmmm^m^-mm'^^tztmt 
^^^^m-f^^tr^i'o. ^tLe,{iTm(7)-^7^-b^y y^mmmKm^t-fh^t 
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(j;^ Kasid,A.^(1990)Proc.Nat1 .Acad.Sci .USA.87,473;Morecki ,S.^C1991)Canc 
er Irmiunol .Iimiunother. 32, 342;Culver,K.^ (1991) Proc. Natl . Acad. Sci .USA. ,88 
.3155; iBiO'Finer.M.H.^ (1994) Blood, 83,43i-faf^ ;^ tLTi/^^&o 

ityfm'B'it ^ tLT v> ^ J; 9 > jftf^l- - t ^^-e Mk. «\ Berkner^ (1988 
)Bio Techniques 6:616; Rosenfeld^ (1991) Science 252:431-434; ^ j; yfRosen 
fe1d^(1992)Cen 68:143-155#BS^ 7ry^4}\yy^^Ad^4^5 d1 3 2 4 * 

i:^)-e§i>o Mil, mXLtzrr^^^ P7,DNA i^Xlf^fiK^^^fi^n 
*DNA) (i, ^t±m<^^y i=^lIill32i^ tL^v^56^ j:-t:y-A(7)^^cl-e^*5. 
.toT. «EAt^cDNA:^)>'a±<5^^^ V h n '^7^' ;V7. D N A) KBih 

ji-ci^o Mil. Ty-v^^f ;v;^yy A(7)^*DNAiK§:tj{4. ^<D^(D^ii^ 
mm^^ ^ - tit-<-X±^\^^(i8 ^TS^^-T.txK^r'kner^^ Haj^mand 
and Graham(1986) J . Vi rol . 57 : 267)^ Sl^ffe^ffl ^ tlT *3 19 . X^^t^t 
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=^^#tTV^;g>C^ajx.tf. Jones^a979)Cen 16:683; Berkner^, tff^;^J;C^G 
raham^, in Methods inMolecular Biology, E.]. Murray, Ed. (Humana.Clifcon.NJ 
,1991)vol7, pp. 109-127), fl^M^t &mi^'f-(D^M^t. 

ff> ElAT'n^^^-, i^MT'n^-^^ (MLP) ^XXfrnM')-^- 

rr'VKi^'^-r jv>^ (aav) -e*;g,o rrvm^'-f Tf'^ 

"C^?. (^jx.t^^ Muzyczka^^ Curr. Topics in Micro, and Iimunol. (1992)158: 

97-i2^M) , rrymi^^^ Ji^T^it. ^mM<^^^mA^^ {^yv^^^v-iy 

By) ^^1"C^Jx.fi\ Flotte^ (1992) Am. J. Respir. Cell ,Mol .Biol .7:349-356 
;Samulski^ (1989) J. Virol. 63: 3822-3828 ; ^ J; O^McLaughlin^ (1989) J.Vir 

01.62:1963-1973), AAV<7)3 0 0 mSM^i*#tf ^ - ^7 & ^ 

|5SP>it-CV^&o Tratschin^ (1985) Mol.Cen.Biol.5:3251-3260t::|a^$tL-rv> 
iCAAV^^' ^-=£-ffiV^TDNA$-T«4't^»A-eSJi)o ^^'^Jimm'^ 
AA V-^i^ ^-*fflV>TM'^^M^-r-/l::#X$tlTV>^CMx.«\ Hermonat 
^ ( 1984) Proc . Natl .Acad . Sci . USA 81 : 6466-6470 ; Tratschi ( 1985) Mol . Ge 
n . Biol .4: 2072-2081 ; Wondisford^ C1988)Mol . Endocri nol . 2 : 32-39 ; Tratschin 
^ C1984) J .Vi rol . 51: 611-619 ; ^ J: ?>^notte^ (1993)3 . Biol . Chem.268: 3781-379 
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i; *° V-AM (LipofectionC^®^;^)) t fz (Mx. > irL#:n y V 

.^(1994)Mol. Cell. Biol. 14,2411^2^(7) J: ^ l::, --^1^)y;^^^^ fi^^y 
'14 1 J *° V - A « ^ ^.r T tV Kl # ^ J W ^ 7° 9 X ^ K D N A ^ 9 > 

X<^'b(?5t^*So i<^J:9 *S#?F»5 . 1 6 6.3 2 0^tC|B« 

;$^l&0j!<?)^O'ftB(7)^ifel«-^^{i^ Yang.N.S.^ j;CFSun,W.H.(1995)Nature Medi- 
cine iA^i\z%m<Di^ yvKi: ^mWL^T:mm.Kmx-f^ 



5. ^;g>mfe?-^^Mmjj-?- 
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F1- ^ mf:5^0 i ^ ^ ib t9> i> mfSi^-e* i ^ J^^'T- o ^<7)itfe-?{i: 1 o <7) 

-^tfo t^&oT, ry^'tyT.mWi^t. 'ty7.m'WiKi^'^m^L%^o'^Ri^A<r) 
WmK^^m^£ry^^y::^WM\t. ^RYikoyu- YW^K^hfi^WM\^n 

imm-^^^o ry^^y7.mii'f'-^m^^^MB'i'^m,(DmmK-^\^^xkt. wein 

traub,H^^ Antisense RNA as amolecular tool for genetic analysis, Reviews 
-Trends i n Geneti cs , Vol . 1(1) 1986088^ 
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:^^vmmK^^^mtf-^'^^o m^if. t t:p<-^L- 1 9 1 vs rna 

4.987.071^;^J: a^~Cech^, 7^ll#fF^ 5.1 1 6.7 4 2 -^#Mo 

< t ^ loc7)i|iJ@B^!jli®|§$^7ttv>9si*^SIlI-r^o »@B^Uti. S^ff 

o ti&oT, «@2^J<7)ffi^{i, -/n^-^^^g, i^/N^^^^f^^, ^Xlf^com 

^ Coeddel.Cene Expression Technology: Methods in Enzymology 185^ Academic 
Press , San Diego, O\C1990) ^ fg^ tLT S o 

mmmtii. }i^::^nmKxy)-^thii^:itif}^^\^^o m'^i^m^fi^ht^^ )v 

::^i5XZ^^)V^^ 0> ^XX^lyyu^^}l^7.LTRSK^^-t^ii<^i}^^ 
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f5^l^3i.=^fi#M-< ^ >'CMayo^C1982)Cen 29 : 99-108 ;Brinster^(1982)Nature 
296:39-43 ; Searle^a985)Mol .Gel . .Biol .5:1480-1489)^ ay^ (Nouer^ 
(1991) in Heat Shock Response, e. d. Nouer, L. ,CRC, Boca Raton, FL,ppl67-220)^ 
* JV ^ > (Lee^ C1981)Nature 294 : 228-232 ; Hynes^ (1981) Proc . Natl .Acad . Sci . U 
SA 78:2038-2042 ; Klock^ (1987) Nature 329: 734-736; Israel & Kaufman(1989 
)Nuc1 .Acids Res.l7:2589-2e04^ j:a?pCTi2rl3^$ftWO 93/23431 )> 
T h 9 ^ -f ^ V ( Gossen M-^X. Bujard , H . (1992) Proc . Natl . Acad . Sci . USA 8 
9:5547-5551^j;OJpCT^i^«WO 9 4/2 9 4 4 2) tfz^tYK^ 0 6 

(PCT^|§1&$^W0 9 4/1 8 3 1 7) K l^m^ti>l^ ^t^^h 

hi). t-n;v/n°-2 {i:^2) mm^^\'^xmm'\kx^^z.ti}^x-^homm'\& 
mmmm. i^-(^(r)i:mm, mk.^f. cD4'Tm) ^(o-mm^^x^x 

mm^^X^^^ ;5^o^(7)fifi(7)^^-/<7)Tm CD8'T») ^<D 
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juy/^y^^fj: h:(Dm^^Tmm,^ > ^^ > ^ - «r ^ffl -e I: ^ CM X. f:?, Wi noto^ 
J; 0fBaltimore(1989)ENB0 : .8:729-733)^ 

6. ^mMijm<Dmm'W 

^'-em^-^^^t^ljji. #^;itf5^r^*n*3v>T, #^^jSffll4*^-r^o 

*^ijfiLTM&§r. ^a>5^^A#t. >ttai^^^>^^° 

^Mii. m^ii^4 }i'7.Kxy)mm^hTmm^mn-t^^y^':^M'c-^^o 

^<7)-$|5^t^^';i/;^, Mx.«\ t: h:fe?g^^'>'f (HIV) 
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h9y7.y:x.^z/By^-^:h:it-^^x^&o ^^mi^m^x ^ Trnm^mx 
z^yr7^t-^^:3'-v-'r^itW^it. ^^m<o-:^^^m^^x. -ATVy^-< 

«J:c7)C D 4 0 U ify F (QPS 9) (Dmmmm^^Ut L. ^^o^;i/7N"- Tiffl 
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P B MC s Ficon- HVPaqueCp harmada)^ yz/ayKX &m&^^M'L^ 
fc{iSjfiL5t^»i§aCLitton B ionetics)-^^ t;to T«a<7)CD2 8 
'"^y^y :^g^(june c-H-, Lsdbetter j-a-, Gillespie m-M 
Liiclste and Tyhompson^ c -B -(1987)1^101.0 611.6 iol. 11:5435- 

5445),7)^:^V'^7;=^ I g=J-rr^ ^ L;tE^«5:^CDYnal inc)iz X ^^l&mm^ 

f 0 ffl 1- ^6 )(f T -f y^5^m K^ox. PBMcs^. h^MLfzo m^mu n . mmM.t^ 

y • ^y^^Z/T^- Y(FnO:^ayV^^^ h LT^rmAb s ^fflv^^^^feft'tt 
mm^y (FACS)>g^|f J: tLIf . > 9 9 % C D 2 ' T% > 9 8 % C D 2 8 ' 

^o/io Bm^J:0=-^miajfiL«{i^^m5fe^3^lT-e{i^ait?S'^55^o7t 
o Mfet UTti. ItcjliTllBK^ ;tECThQmpson c-B-, RVan J . J S 
ieckmann^ D-G-, pinl^elman^ F-D-, Mond^ J -J. ^"d S cher i .(1983 
) J . I rrmunol . Methods 63: 299-307)(7)^.l.-^ ffi-^ ^mmUm5^i)^ h M 
ULtzo ^^h<Dmmt. m^MM^<r>m'm.X\±. >9 5%CD 2'-t?^o;to 

-c^> >9 9%-eS)-3?to 
±IS(^<J:^lcLT#^tL;tli h^ffijfiLTmii, >99%CD2\ >98% 
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^^^f-;v^j^;#Cmftb)-cTCK-CD3^^$^d:S - t jci I?, i 7tii«0™At ^ ^ y 
> (l indsten t J "ne, C ■ H anci Thompson c ■ B .C1988)e M 
BO J -.7:2787-2794)1- j; !9jjnjij(^ tlT L#f^o i<7)^#T-e. >HcitTffl 
ia<7)>9 0 %^>"l§mb^tL. m<7);^#»'|WIfflfi^t;#ffljgS-5^Sco 1 H^rtTo/co 
#:il:T^fflm^^$mkL. J: ^:RSIMOong-tenn expansion)^«-r 

-C. ^^i^SiCRPMI 1640 (GIBCO) 1 0 v-I^^BJttfCGIBCD)^ 2m 

ML- ^ ^:=-vU >GCi 0 0 U/ml)^ }. V/h V^Cl 0 0 mg 
/in1)^j:iyfl 5ml HepesCn- 2 - Kn^'>xf-jvt:^9 -N 2 -x 
:J'y;^;V4^>m ; p H 7 - 4 ; GIBCO)^^^^p 3 7 13X^5 % CO. ^: ^l' 1^ 

TWia^^ . J une et a1 . , C1987)mo1 . C ell . B iol ■ 11 ; 5433-5445 i;:fa^(7)prvt 
^tKCD 2 8l)i:#Ca CD 2 8)mA b 9 - 3 Ci g/mDco^^Tl^ C D 3 e«^3 
M-T2.@lMfjT:CD3iiL#CaCD3)mAbG 1 9 - 4 <7)M«-r^l!l?t bfco CD 
3»nAbC19-4CIgGl){i, jtE^Ledbettger J-A-, Martin p. J., s Pooner, 
C-E-, Wofsy, D-, Tsu^ T-T-, B^atty^ P-G. and Gladstone^ p -CI 
985) J . I rnnunol . 135 ; 2331-2336) co "Cp® ? tL , f ^ tL Tt: o mAbC19-4{i 
> ::fci^CGeppert T-D-, and L^'psky, p.F-.C1987)j. Immunol, 138:166 
0-1666) (7) IS® lCj;oT7'9;^f-'7^ IIiliJ$*7 ^y^r^/T'V-h^^B Km 
Kmmm^^m^^tzo ^:tt=^*Mt7t(^{i. le^fCwiTliams, j-m-, Ran 
sil, B-J-, Shapiro^ H-M-, and S^^, T-B-0384)], Immunol. 133; 
2986-2995);^?.^;.^ f^^^T^^h-^^^. CDS > ^ - 1 U -fe'- 3 

yCLsbetter, j -A Hure, C-H-, Martin p. J., SPOoner c. E- 
Hansen j -A. and yeier^ K-E. (1986) j. Immunol. 136: 3945-3 

952)!^Elii-r^7t:fe-e^)o;t<, CD28mAb9.3agG2a){i:7'nT--f >A--b7Tn^ 
SitCl 0 0 . 0 0 0 X 4 5^m^-vmM^^^^. 1 ^g/ml-^ft^t^tCLedb 
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etter^ J -A-, Martin p.j., s Poonei^.C -E ■, Wofsy, d Tsu t. 
T . , B eaty, p . g . and g ladstone, o ■ C1985) j , i mmunol . , 135 : 2331-23 
36)^ 

Lxmmt^ 1 m<DnMimmw i o h 

r}^t I BM(^PC 3>b:^-^-^iSL7tf--v^9^^f-C- 2 5 6 ^r}VX- 

. UB^&^Jii^^^ 'yy^Lfzo mmt^v hy^mmL. -s<7)#=^^fo9 

D^o IEflai±> :^«c^M 7 - 8 B JC^IHt^Ma^^^tf^^ 6-81$ 
7°n > n - ;i/«7) ic?),fir-eMati « C D 2 8 t7)#^Tl^Hg'fl: L/c a C D 3 -CWffl 
J:^ i::. MM a C D 3 / « C D 2 8 ^Wmco^jgtlc J: oT^iilc^^fcoTC 
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D 2 smm(Dmm^ i l - 2 (o^^TKmm^-tfzmmtmmnm^x-^^ 

0 mmt^K^mi^^^ CD 8' tti^^ «ii^«ji;{ijfsfeff-e 

^ifefij 2 ffliaiilg { j: D N A <y>^m j3>T- { j: >^ o 
-:^Tm<^ftffl^'n^>3K§i<7>7!::i6(^Ema CD 3/a CD 2 8 ^HJllJc^^fiS 

hCChirgmn et a1, 1979)§rfflV>Tm«R N A ^Iftm Lfco 
r RNA^;KUT:^^<bU^ J^^'fl:^, ::SCEQ ""e, C-H-, Ledbetter j. 
A-, Gillespie^ M-M-, Lindsten x ■, and Thompson C-B. (1987)mo 
1. cell. Biol. ll:5435-5445)(^fS^t;J: V), ^^m^\%Tif\i-7s'^^)V^-^ 
^^tfcRNAMff<?):^#l:0-i.f-i/.>A - \ mfetc J; o TfftE t/::o ^ 
tL^(0:^#<l:t7tRNAK^ftC5 - 1 0 //S)* 1 %T*^n-X/7 JWA TJV-T 
K • y^VJi-e^Jit. ^\u^)\^u~-7.\z.^\^fz^ DNA'/n-7l±. 3-9 
X 1 o'cpm/^goJtiS'rilc^^'^' . h9>7.^-'>g ^t^^isLT^To IL-2 
#^fi<,-/n--/(i, pTC GF 5 T'yT;^ KCClark s ■ C Wong- s taal, 
p Matsumoto— Kobayashi^ K^^y, R-M', Ka'Lifman j Brow 

n E-L-, shoemaker, c ■, Copeland, t-, and q "^szian, s. et a\ (1 
984) p roc. Natl .A cad. S ci . U S A 81= 2543-2547)^^(7) 1 ■ 0 kb p st i cd 
NA>f h-e$,o7to HL AB 7 - -/li p H L A - B 7 55^f>^^^ tL?t 

1 .4kb pstL79iJ^^>' >-e*)o;t:CSood A-K-, pereira d and we 
issman S -M. C1981)p roc.Natl.Acad. s ci. USA 78 ; 616-620)^ est - 
IDNAT'n-yli. i . 9 kb est- i c DNA>5^e.<7) 4 4 2J^SMEcor i / 

Xbai 7y:5^p( y h5$.t,;^^ibc^-eS)07tCHO, I -C B hat n-K. Qotts 
chalk L-Rs L^iTdsten^ x-, xhompson^ C -B papas, T-S. and Le 
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iden J .M. C1990) science 250; 814-817), X^y^^VACRod 
ak XAR- 2 S 7t:fiXAR-5)lc, i^m:^^ - ^^^MLX. - 7 0t:-e4^ 

y-^y • yn>7 h#fig(^7t:i6tc, RNAfi. mi B<r> a CD 3 / a CD 2 S 

1 m^Y[k^X.r?^y^-^'7-^t^mz.%m\.X\^-h^ ^^il:T»*3cta^~»8 H<7) 
»ti. est-1 mRNA=^l^Jtl^lSaL7to a C D 2 8 T 
J^;®Hr7"3^-»^tfofcm{i. est-i mRNA^6ltM-e^m-ei:=&v>^ 
\LWP\^fzo »1 His iCJ'^^S H<?^m}±W:^*tcest- 1 mRNA=£r#|iaL 

7ti6li^ ^i:4*»!^;*^-:?^c«>^. C ATitfei^l^lt^tfcest- i yn-t 

9 >' 7. 7 ^ ^ a >- L Tto (Tymmt V'^-iivY lMl%X%ti ^^Vf^-^-^ 
\^-^%U\^fz^ -:^T«<7), v^TtL>^^<7)DEAE--r^;^ h7^^i;J;;g> 1 
DNA(^ h 7>'X7:i^i:^-> 3 >f^tc(HO, I-C-, Bhat N-K-, Qottschal 
\ L-R-, L^ndsten Thompson C -B papas^ T-S-, and Lei de 

n J .M. (1990) science 250:814-817), 0||,$-smLTi^it L> ^^JtSfet:: 

MY^tTto \yy7.-y s.^i^By<D^^mn%.\^. wmiW^x.. cAT-?S'tt 

liPBS-eiH. TSm^WipEl -ATimmmLtzo 2Jt@<7)^^<7)m> » 
mWDEAE-T*^;^ h7^^C^i^» 5 00.000)500 ;^ -/n"- n 

tJt7° 7 ;^ 5 F 1 - 1 0 ^ g^^^tp T s mmm^ i^io' /mi-cM^i ^Tto 
M-^i?*. ^^/i^gfl-^^^^^fj^S-ei 2 - 1 55^mmnLfzo rpm i i e 4 

0 1 0 ml l:: 2 0 v-MJ^ajfiL^t . 2 mUL - ^ ^ ^ y ^ XX/ 1 5 m 



MHepes^-^iintTCRPM I 1 6 4 0/2 0%FC S/G/H). Ml^linx. 
Tto »=^mi^«7 7Xnl::^L, 5 % C O2 3 7 TCT- 3 O^K^^LfCo 
«^^V^yh<tt, RPMI 1 6 4 0/2 0 %FC S/G/H-ei Hia^L 
^ RPMI 1 6 4 0/2 0 %FCS/G/H 1 0 mltt^ic 3 7 "C. 5%C02-e 

tTt PB 3-^2 [ll^?tt> i^K?^t?tRPMI 1 6 4 0/2 0 %FCS/G/H 
ff-li. 2 0 X 1 o'm/ml-eM^tTto 3 0 0;«l4^t' 6 X 1 0'|fflm^#tj> 
mmm^M.MLfcO -Acma^x-ly^ ]^ u ^\^-Z/ b y ]. CB ioRad)t; 

^L?to - ' zfyT.^ ri - 1 0 ^Q^M^. v- > • (B ioR 

acl)^'KfflLT 2 5 0 V> 9 6 0 "^-f iJ' n 7 7 7 ^7 F-Ctt^ixl/^ hn*°l/- 
'>g V'^^ffofco Ma$-7!lC±-ei O^Mi^ilL. RPMI 1 6 4 0/2 0%F 
CS/G/H 1 oml-e^^f^L. 5 % C Oz 4^ 3 7 r Lfco 

#^lf <?5lfflMHivS^ 1 6itM<?)E)S-eCAT^S'l4$:ilJfet;^Co EDTA^-it 
|?^M:*«5mMlc>fci, i;^iipt> JftW^^fie stJ-ci 0MT-bf-;vC 0 - 

(Crabb D-W-, and D"i5<on j .e -(1987) Anal. Biochem. 163:88-92)^ c 

-yiB etagen) i 7t 7 7 U ^ -f v ^ - (Molecular d ynamics)^ 4> 
Fffi^^L5Iv^Tft»Lf^o fit. h 7 i^:^7:»ii^ v g 

CAmttJi. m^^X-Km^<Df'y^^i>*KnLXjEMitLfco lEMitLfzCA 

rmmto-^-^y h • T-bf-;wk/mg^>A^)x 5 o t l-csi-o ■t-<X(D]y 
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> Tmmmm(Dm 2-3 ami^s^^^ ti^ co-e. est-i-cat-zv^^ ^ ^^3^ 

tK^ RSV-OVT, HIV-l-<AT^J:0?HILV-l-OT,7)J;^)^«MrejCj:;|,m^ 

(02)0 L^^L^j:i}^h. m^^i^^°-^-mmm<D:ifihmm^<D}'yy7.yj:. 

y7.y :x,^i/^y(r> i o i#Wloi^*!)i^(tfco 

1114 tiico. -etT-e^^t^*?) y^y7.v:^^vay\Ln'^^fzn%\^'^'^\^x\^ 
ti^tTm^imt. ^f-rx^ttb. iff»'i^^i§*-eo-5xi o'm/'mcT) 

^Et^«tfco ^5 Htc. • 12.13 -v-Zf-i^- >(PD 

B U > L C S erviees c orP-) 1 0 ng/ml (calbiochem) 0 - 4 

^g/ml-cllJl^tfco ^6 0. \ OB#M-e. Mfi, jti^CRo, 

I-C-, Bhat N-K", Go^tschalk L-R-, Li"dsten, t-, Thompson 
C-B-, papas, T-S. and Leiden j .m. (1990) s cience 250 : 814-817) 
lcf£m^*iTV^;S, J; ^ DEAE-7*^X h^^SrML. «Sg&?J^mv*°- 
^ -ft^ii/RSV-CAT 1 0 g-e h 9 7 h t^Co pRSV-OTCRSV-CA-Oji;, CA 

T^rr^ K1-i.@S^Jc^5 '«tiRSVLTR«^ tTV^^^fiKT*^ CQorman c. 
Merlino^ G-T-, wi^^i^gha™, M-Cs pastan i and HPwafd, 
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B . H . C1982) p roc. Natl . a cad. s ci . u S A 79: 6777-6781) „ 40^ 

Kx^mmma. ^j:hL^M<D^'^^skmLfzmmi^}tLx. rsv-catv*° 

nm(D'^^m<Dtzt><Dr^')vy'tvyv^m'^. 2) Di:\k^^(DmmthX(r) 
mt Lx<Dmm<D-^4z^'y^o ^mi^±(D-^mtMm^m'^^}-^-}^<^m 
mm<Day hr2-)vtL'cmm^m^Lfzo 

n^Ltzi^±Tmm(-miB^it. aCD2 8mAb 9 -3 Cl ;,g/rm)(7)#^ 

Tl^aCDS mAb G 1 9 - 4 ^T^mfi-rMj^tT^io ^ 3 H i;«^hTM& 
(±»'^^^^*-eO -5 X 1 0 V'm<7)«gJtlc«t. mAb 9-3'^ft« 

mo -5 fiQ/m^t^^^X'yKM^fZo m6BK. ^wMmm(omm^t^}pt^-)i^ 

1 2 . 1 3 -v7*f-V- f CPDB U. LC Services Qorp-) l 0 ng/ml^ ^ 
y^^^yyCC albiochem) 0.4 ^ g/ml tfzii^j:h L^m<^^X- 1 0 KM L 

V V y -tvy vT^fe L fco l^fiJ?|{t<?)mC* 1 H |WI^(C G 0 / G 1 

ai&fi, :i:|^CDarzynkieiflriczC1990)Methods cell Biol. 33: 285-298)(7)^ 
^^l^ i.^m'}Vy • ^Vy V (P o1yscience)-e^'g. L ?t^^F A C ;^ ^ ^ 
Ji;tftCBecton-Dickinson)-eRNAl3J:?^RNA-^»^5'*ft7to 1 - 5 x 

1 0*«c?D|Hm^PBS-^2IeI-a?tL. 7 Q %^:^^ ^ - 2 X 1 oV^nlcO^ 

Ei^HjEbTto m^^^L^^SIL. ^^L. 2 X 1 0 Vml£ilT<7)«^ST-^^ 

SMM L 7t o - <7)|fflmM-/S?t Q '2^'^^Ti^'}yy ' tvy v "C^fe L . 
FAC;^^^>'lcj:oT:9'|lTtfs:o if *t?i:RNA-^l:t^>fb<?)'^V^DNA^» 



^'m.r^tzm^. mmt. ¥S9 & ^vt^^ • -fv- hCcostaOj: 

> 5 X 1 o'fflm/^^jv-e. AnM.P(thx^m\^tzo i^/ci^huf-Mbf- 

^ v>['H]Td rCi CN)§'#^:ii;vniii^. 5%C02tf 3 yictre^MJt* 

tfco 6^ffl^^. mmt. PHDfflW^jt^Ccantondge Techno1ogies)^f$ffi 

tTJtry;^<7)-7-^' ^ u 7'f - • ;^ h U ■/(Whatman)j:ic^:^ 

3 B * Tt; 9 2 %>:iJ:<7)fflm:6«&Jia8<7) GO>$^^Gl'bL<fiS/G 

1 % \ik}L<Dmmmm.nm<o(^ i i ;t (i s / g 2 m^ic ^ o p d b u + 
7tiffli&<7)9 2%&.±.tK mmm<^Q I ttz\ts/Q, 2Mm\^%^^ ti)^^^"^ 

DBu/i oNoiMmfi. iwm^n)Bmmtit-<tzt^^ dna^bk^cc 

' H ]T d R V) 35x10' cprr^t 5 2 X 1 0 ' cpm)^ j; 

K^\^>xtm-^ji^nWi^B^-^£f^'^tzo ^oT. itL^-ocomp-eh^^;^ 
9'>7>^JB'>-f;vj;^LTR}i. A/* ji/^>?a.U y^m^-^^T^ y 

T^Clii^^-eii&CKaipiloff., m-S ..Mathis.j -m ..Nelson., c .A-.Lin 
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,C-R-, and Rosenfeld,M-G -Cl^^DP focNatl-Acad 30". USA 88:3 

710-3714)^ p D B u/ 1 o}^oMmmmtmmsim.t<Dm<oR s v - c a t 

BU/I ONOf 7tliaCD3/aCD2 8 -elUflfel-^ LtJ: 

Hi- cDt^t!l;6^^ RSV LTR>5^tj <^$i¥Ovm4'rb-e^ tL tf\ h 9 > ;^ 7 H 

IKT^tii^K. PDBU/I 0N0-eifrf!)ritL7t:M&{±. #|iJM<^Jf n 
> hn-;VHi:bLTR S V-C ATV*°-3^-«HMt3 4 5 ^<?)JiiJD56^4 C 
>9>:5'.7^^'>'g 3 QnmkKaCT}^/ a CD 2 8 4 fcfiPDBU/ 

I 0N0T-f[|?^L7tfflm{i:. R^V - C AT v^^- ^ -mmmLm^'i'^tfz 

^9>;^7^^>'^ >coi:tl:t::PDBU/I ONOJ;t:{iaCD3/aCD2 8 
T'f !) iJt L 7t:» R S V - C A T ^1&'tt^m55^ 4 - 5 l^iiiJD ^ ^ Ti: o - tl (?) - 

ij'ti. yvyT.yx.i^'yBym^mmitRsv-ck'T^m^'m-^'^^. 

tZo 

i^ayi omm^<DmmiiU^°'-^-mmm<^MmmmLtzmm^i&:iLfzo 

^}'$l^^tlTV^^HIV-l-OT(Nabe1,G.,and Baltimore, d. C1987)Nature 



326 : 711-713)^ :i(7)fiJ-e>ffiM tfco mm^<DTmm± PDBU/IONOf;t 
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(±aCD3/«CD28 -CMmr^^^^j: h t:^^<7)<^'CM t, HIV-l-CAT-^ f 
ay<D3 0 f^mm^ PDBU/IONOf;t:{iaCD3/aCD28 X-mm-f^ 

t^^m(D^TmmLtzo i ommm^mm.i:mLL. c ATm^^wi&Ltzo c 

^CD 3 t^^rfi^jtCD 2 8 <7)ffi.;5^-^^3«tc J: oT % $ tL#^ i t LTV^ 

7 h ^ff^^ S®S<^ Hfe'fk aCD3lcJ:;|>TCR-CD3 ^'^#-CcD|!l?»(^ 

1 L-2m{5^^|i|31<^jiJt^&<jai^J::ftffl?^^;t:o i^t^<7)it«!^<7)i: 

ft I L - 2 ^ 5^;^ L > Ifflia-elfflmJi «!jt* ^ %m L o 

M-??! L - 2 mRNA(7)||^{ie^i5'tciit. i§* 1 2 I^H ^ "Clc I L - 2 
mRNAc7)V^*;V{i^m;ftgjii-ei::'fiiTLfs:o i<7)-3il'I4<7) I L - 2 mRN 
A<7)m{i^ :^Sfe±'M4'<7)^^«<7) I L-2 C2 4^M-e5U/'nl)t^||^>^im( 
4 8B#H"e4 1 %<^m5&«aJSffi<DS/G 2M^a)0^°^W^D)$•#oTV^7to 
TCR-CD 3^^'ft-e<?)f!lM{i. 6WFM-et:-^f::Bt> 1 

2 ^M-^mtB:^ti'^ t x\z\^yf^ I L - 2 mf5i='^^<7)-ia'I4<?)^«*fe ^: t 
;toIL-2 mRNA <?)^^:ei>'fl«E'r§T'$) I9 . -iittT'* ^ -C% IL-2-CATv 
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t4=^ m^fz o IL-2-CAT7' 9 7.^ (IL-Z-CAT) It . XM. CB 1 el i nska a A ■ , S hi 
vdasam\ R-A-, Z^ang^ L and ^abel^ q. J -(1990) s cience 250 : 997 

-1000)lc|S®cO«t "7 IC^ n^i^ ^o^^^-n-JV . T-tf-JVh 9>'y!.7j^9^-l?C 
CAT)Mfgi^(?)5 'l::®LT I L - 2 ^- ^/x - (- 5 8 5 

PDBV/ I Ol^O-^mMm-^fl&7d\ '^f) Li§Afe(7)^-e*!k31$tl> IL-2- 

J^Mff'-e^*^ tLfcffll&fi PDBU/IONO*;t{±aCD3/aCD28T?*l 

MT^ 55\ lt*CD<^"eM LTto 1 0 B#Wm. fflmo^^ J; V^^m^tl * h 'J 

I/^JK;) I L- 2-C ATV*°-^-Mf5T-^3S^itJP^^^'^^^o;t:o 3) PD 

BU/i ONOt?il^*!l^l&L^ Vyy^y^i^z/a y'ik. >7**^ y% 

<b*#itSfe4 ^ (i^^J§»lc#!lY^ L/tffl^&'b * fc1i#v^ V^;K7) I L - 2 - C 

ATV*°-^-^^mtfco 4) PDBU/ I ONO-t^frllJML. i)^-oYyyy. 

y ^^VB y(D3 Qmmmz.TCRi^x.hMmi^no i l-2 cat^*°- 
^-m^\t. mmm(o^<Dnmz.ii^\.xi imm.m-m(Duy}-x2-)VKn 

LXm2 Q>^KniMLtZo ^^h<or-^\t. IL-2CAT DNAV*°-^ 

. I L- 2 CATV*°-^-7'y7;5 F5&>*|^mi:M'^LTV^^>. ]t^!J<7)5^^J^:^;^ 
f53i56^'h7>X7:i^i5''>g 1 0mmMK^flX\^^^fztb. I L- 2 C AT^^ 
*^#:$^l::fe^lS2$^feijbt\ ±ISy-^f>^^C|ll9)HJ: 19, IL-2mRNA 
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ilL/c#:iLTm$r« CD 2 8 Cl ^/g/ml), SEAdong/ml, Toxin xech 
nologies), p D B U C l 0 ng/m1)/ I 0 N 0 C 0 ■ 4 // g/ml) f {i^^^^T 

4- 3 6^MMI&^^t;t:o fcT. h 9>;^7^^'>' a ^(T^WP. Mt^* 
4 OBtM^^C|!|?«*^3 5 0 ^M)> S EAi;t:{iPDBU/I 0 N 0-e|lJ?litL7t T 

T<?)itLf>0Oh7>';^7a.^'~>g>^#j; MTi> C A T^Sft^tt. immV^ 

m^^fz<<^ ■07-0-26 )o PDBU/I 0 N O-CflJJ^tfsi^Jhmfi^ -tt^ili 
M-Mt-fcki^tT. RS V-CATfSt4tci3>/^T. ii'^^v^ 3 - 7 |g<7>M$-* t ;t 
o PDBU/I0N0fJi!(*3j: XI>^am<r) H 0<giv> CAT vS'ftc^if jjD > ^ 
MJll,'I«'14<75^:**3j:O^RSV LTR^^<7)i^m?rmi^SBSfeL#, -Ei<7)$ 

CD 2 8 i^.:{i:SEA-e|lJ#$ti;t«a(7)CAT^Stt^^#:ih«i:M'^e^'^?5^-^ 

Tto aCD2 8f fc^sEA^M-e. \ y :^ymm\mm%^niis^^ 

fzo S E A II J; Tfflmi^®<7)^Ali^ T ^ -fe^ V -fflmCig^iifeJi-^tt^^ 
#CMHC)^9;^n^^:i^,.%ii,g)j;tliCD 2 8 n^-f ;vtiT;#:<7>l!l^i; 

J: *9^ft^*L^^2<^)nXT'r hU- • i/^i'P<DmW'Z^m-^^'of'^<^ 
Green j. M-, TUfka l. A-, J unc c. H ■ J: Thompson C-B- 
(1992)0611. irrmunol. 145a):ll-20), >(;^ihT«{i, MHC iJ' 7;^n(H L 
A-D r )^^^(??OTt-I^Mt'&V^CMayforth r. d. a991)ph.D. Disser 
tatio 



(43) 



1 1-505419 



n umv of Chicago), ^^^x. i#m«lJ»#^T-e, i^±Tmmmm&^ 
KR S V-C AT<7)^31?riiEigt'&v^<, 

:ifih (ommn)' R s V - c A T ^^mx- ^^^t^mmr^tubK^ m cmm 

^WmC AT^S'ttl^ov^TEIlDiL/io P D B U/ I 0 N O^M^^^t »9 * 7t fi^ 

Jti^LT 1 3 •4l§coi3j:0'PDBU/I 0N01lilc#:jtmJ: »9 2 3 -7^^(7)0 
R S V-CATl/^K-^^m^imjc«-r;g>o J:|E<7)h7:/;^7xi5'-> 

B{i> h 7>;^'y->'l§mi^'i:^g-e^>^o h 7>7;7^^'>^ a ^^(^lijMii^ 

yy:^y:^^^yBy^k<r>m.^<r>nm<r>m^^xfmm,%r2y/-^- y^^y hS^o h 
5 0 B<7)iimt7t-:^T»^, PDBU/I 0N0t?l!liicT^;5^* 
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L^m^^k-C^ML. R S V-C ATl^>i^°-^^'/^7.? K-^ h ^ 7 ^' h 

L . mmm^ i zJP^^mt! =gr ^ ^ ;v ^ tfmi^*3 i t;^ h U /n* >' t^;^ - • ^ 7; ^j' 

D ounce;}. v -^^ ^ -If - h > < «^ J: zrmm.M^<^ KU^^X, D N 

A=&iti^)<7):::o(7)7 S D S nJvt^kJs J: a^~7°u r-f :^^'tf KM 

tTfe»6<J"eafe-i)o b 7>7.7i^'->3>f^<7>®>5'0^.i^(7)^i3 

W^X^a^ML. ^ h n-bjvn-;^ tc^Lf^ (Thompson c. B. is J; O'-Neima 
n p. E. C1987)cen 48:369-378)^ T-ny h^pRSC-CAT(7)CAT3 
- KlMJ^<?)ECOR I 7y^^;^y Vtfziip I L 2 C A T<7)C AT - K|Hjt(7) E 
COR I/BamH I 7 7^7^ h<7)v>-f tl>a^i:/^-f 7^'; ^MXtTto 
^j-^f :/ 7^n 7 V5^m<D^^^m 1 2 Ic^To :^7;=^ ^ hV«<7)^ 1 0 ' :j ti 
DNA/DEAEf^^;^ ^ 7 >'^'^#<^^S<?)»<^ 3 0 ^]ii,\HKW.^ 
^/io itt{i, h9>y^7-i:^ h tTti^DNAcD^l 0%l^MJS-r^o ifT^i-e 

mt . z^^t n^im^ ^ ^ ^ ;vfeMI^<^ H -c^ Eli ic^ij ^ D N A «7) 

^^h(0%^^mU-r^tzt>\:.. -:^Tm§rRSV-CATJfct±I L-2 
CAT$##7'7:^> F-C. -?-tLm[l7*3j:(y^|ll QKWM(r) I ^ y y 7. 
ys.^ hL;to HI 3^J:0^1 4 J: ^ Id. h y 7 j:^^ 5/ 3 > 4 0 I^K 
RSV-CAT-Zy;^^ K<7)I^J 1 0 ' n e L> ^ h 7 > 
y;7j^^hDNA(7)l 0%-CS)So ±E<7)J:^t^> PDBU/I 0 N OirlUilltli 
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Mmmm(Dm. t^t^PDBu/ioNo, aCD3/aCD2 stf^t^'^ 

h Lj§Sfe-e hyy:^7:r.ir^ya-y LfzmmLfzm^^(D^K^^-r^ D N A 

^$^07^0 itLJb(7)|g*$-«JtcaE1-^;ti6J::. PDBU/ I ONOIiiW?l((^J: 

i^^iMi ' ' p mmmm^m^R sv-cAT-eby>x7:ii^^>3>L/c 

mi BK^-r^^^it, h9>;^7:ciJ''>g>3 O^J^ilftt::^ -^^P^ 1 5-2% 
nV7)%{i, PDBU/I ONOI&JlnlMia-eO^Mco 1 4 - 05$^?) 4 8^^c7) 1 7 

o ^co^imi3^jti.J^iipii. mmm^x-o^mmm&^<Dnij<omm.Mmxm 

JtZ^tLfc^cpmofij^(7)/i.>L<7)Mil'^t^lSt> ig;<i><^ DN AcJDMM^^^^^^ 
<^^il'lrEBl1-^o LTl)^L^j:t^ib. #^/:5^^M5^i3 J: ?7P D B U/ I 0 N 0 ^/ 
iJ^-^ MS3i»<7)#^® 35^ ^ (7)^cpm(7) |iij|X(7)t!l.^<7)/I? L<Dmii. ^fih <Dr.^ 
<Dmm<DmXR S C - C AT ^ -mB^m<Dmm^j: e 7^^f)3 4 BfgJt 
DlI^S^'^>J)^o7to h9>>^7a.i^ hMlttimDNA<7)ft^ig^ti:. mWtiA 
ofsi^T'^T.^ K»^J:a^JgS< DNA<^^*J:t;^mtEiS^(?)M<^W:^W 
^f:/7^^y f^ffi:#^l^^tTv^i,o g#b-r^t. «6DPDBU/I0N 
Ol^l!l?gJ[(i^ h 7:/X7iiJ'~>a >^^0JiJptcJ: t9. t fcfiD N A<7)»I;S^ 
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5 X 1 0*MtgSJ^Jt> SEACi 0ng/'n1)i7!i{iS EACi ong/ml) 
+ 5X1 O^mit^eW^-eML^to fflJII,^RSC-CATS;ttiniV- l_ 
CATiS-te*7 7 4:-r LfCo 

C ATT^yHr^<7)^:f:^llll 6 K^to E 1 Y - I - C ATX-(D Y y y 7.7 
i^^y3yK^\^^X. PDBU/I ONOItffiJt^til^llJJ^iiJanV hn^;vtit«^ 
LT. CAT^§'r4(7)l 5^<7)l#lin^=^);t:ibL7to T»i: 5 x 1 O'^lt^a^ 

m<^m.^^^^it. c ATvst^c^ 2 • 3 ^(DMjin^ii tzhLtzo sea 1 0 ng 

/m^-e(7)^^!LM{i^ C Am'tt<D 3 2^&<7)J^ilPSr4>7i:i^ tTt^ii^ TtttSEAC 
1 ong/"i1)+5xi 0*MtgaW<7>ffi*^^^^{±. 1 6 ^gOi^lin^- f)L 
fzo tJ&oT. S EASiMJTt^MHC HCh L A-D R)i:0|l^'&fe 

-^<7)V^-ftL-e^>. HIV - 1 - C AT^>K^^-mf£i^^aiiilI^^)7t^)To ^ 
^li|WI;^'i$g:^3{i>^RS C-CAT-eo h9>';^7:iii5^v'H>t?4)I.fjtL&(|a 1 
6)o SEA^J:a^SEA+M0N0HJiKm<7)iim^l{i. >Vf-Mkf-5v 

i}^^£i}--':>tZo #oT. H I V- 1 -CAT^ctO^RSC-CATl/JK^iJ^^^m 
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^i,C Stevenson M-, Stanwick t. L Dempsey, m. P. isX^fL^ioon 
ica c. A. C1990)EMBO J. 9(5) : 1551-1560 ; zack j. a-, Arngo 
, S. J weitsman s. R Qo, A. A-, Haislip. A -.^ J: O'Xhen 
I. S. Y. C1990)cen 61:213-222 ; b "krinsky, m. L Stanwick t. 

L. Dsmpsey, M. P js J: ?7 S tevenson m. (1991) s cience 254:423-427) 

mmX-<DE I V<7^mm^. H I V- l-^h 'J 7^';^^>/^°^'t(7)f-^>/>*X* 
U l/^'>a >MS-e^^it:65fR'S'S;it-CV^:2>CGanay, p. etal., (1995) 
cell 80.379)„ 

M H C ^ ;^ Ilis J: a=~T C R ^mm^-^^m^ T C R V M.iii'fM^ 

timz^ 7.-/^'-SLMSr^^KL#^o H I V- 1 

56^^H IV - lii^^cI.fbtLi,Tmi*?^$'^#:L#^i2:§-*LTV^;i>Cimbert 
i\ I., sottini, Bettinardi, a. pouti M-, ^5 J; P rimi, d. C 
1991) s cience 254:860-«62 ; canieron, P. U F """dentin al, p. s 
rker j. M-, Qezelter, s. I naba, ^ J: J/ S tei nman r. m. C199 
2) cience 257:383-387; Laurence^ j Ho^tsev a. S *3j:?/Posnett 
, D, N. (1992) int. conf AIDS J u1 19-24; 8(1) : Th72 ; p antaleo, 
G-, Rebai, n-, q raziosi, c L^ne h. C S^kaly, r. p., ^J: 
C^fpauci, A. S. (1992) int. conf AIDS Jul 19-24;8(l):Th71)„ t 

mii0^ife3{)^^2.CLiu H. Lanpe, m. A-, I regui, m. V ^XX/C^n 
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tor H. C1991)proc N^tl. A cad s ci. USA 88(19) : 8705-8709 ; 



Kanner s. B 0<^, Cosmaire^ l ■, Masofricz $ ■, Svejgaar 

d A-, ^ J:?/Ledbetter j . A. (1992) j. i rrmunol. 149(11) : 3482-3488 
; Oyaizu chirmule^ ^ y^gura h-, P ahwa, r. Qood^ R. A- 

, ^JlCfpahwa, S. (1992) p roc Natl, a cad S ci. USA 89(17): 8035- 
8039)^ 

.«141i^®cO<^'Cii:^*DNAcO+^^^m*1-;2>c^tc^+^-e*i9 

$ ;t l±# ffl t ® f?)*!.^'^^ J {i T ?r 2 0 r ^ j^ffl ^ t i: ^ 

;i)o 

t 'i' ;V D N A <7) J; ^ D N A (D^^m* Eji: i ;t f± M^'^ ^ 

^1jm^^it^-ti>o IJ^oT. -^-f ;V7.DN A60<): ^'^^5feDNASr-^tf-:^Tffl 
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